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(57) ABSTRACT

A charging system may include a plurality of fuel cell stacks
configured to recerve hydrogen from a hydrogen supply unit
and generate power, a plurality of charging dispensers
configured to be electrically connected to a load device and
configured to provide power upon connected to the load
device, and a controller configured to distribute and supply
the power generated by the plurality of fuel cell stacks to a
charging dispenser to which the load device 1s connected, to
compare a total available power amount of the plurality of
tuel cell stacks with a total power demand amount of the
charging dispenser to which the load device 1s connected,
and to control a power generation amount of each of the
plurality of fuel cell stacks according to a result of the
comparing.
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CHARGING SYSTEM INCLUDING FUEL
CELL AND CHARGING METHOD USING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority to Korean Patent
Application No. 10-2021-0030994, filed Mar. 9, 2021 1n the
Korean Intellectual Property Office, the entire contents of

which 1s incorporated herein for all purposes by this refer-
ence.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a method of controlling
output of a fuel cell system depending on the number of
clectric mobility devices as a charging target 1n an electric
mobility device charging system including a plurality of fuel
cell systems, and more particularly to a charging system
including a tuel cell and a charging method using the same
for ensuring the durability and performance of the stack and
simultaneously reducing unnecessary maintenance costs in
the electric mobility device charging system including the
tuel cell stack by controlling output and limiting output.

Description of Related Art

A tuel cell 1s an energy conversion device for converting
chemical energy of hydrogen into electrical energy through
an electrochemical reaction between hydrogen and oxygen
in a stack, and applications of an engine and a generator of
an electric mobility device have expanded. Furthermore, as
concerns about air pollution have gradually increased,
demand for eco-Iriendly vehicles such as electric vehicles
and hydrogen fuel cell vehicles has rapidly increased, and
such eco-friendly vehicles have attracted attention 1n various
countries around the world to respond to various environ-
mental regulations.

The present mvention relates to control of a portable
generation system (PGS). An electric mobility device charg-
ing system using a fuel cell 1s a field that has not yet been
developed, and thus needs to be urgently developed. Fur-
thermore, 1n the case of a fuel cell, it 1s very dithcult to
maintain chemical durability as well as charging capability
of the fuel cell, and there 1s no control method for improving
the durability of the fuel cell while demand for charging 1s
satisfied, and accordingly, the control method needs to be
developed.

The information disclosed in this Background of the
Invention section 1s only for enhancement of understanding
of the general background of the invention and may not be
taken as an acknowledgement or any form of suggestion that
this information forms the prior art already known to a
person skilled in the art.

BRIEF SUMMARY

Various aspects of the present immvention are directed to
providing a method of controlling output of a fuel cell
system depending on the number of electric mobility devices
as a charging target 1n an electric mobility device charging
system 1ncluding a plurality of fuel cell systems, more
particularly, a charging system including a fuel cell and a
charging method using the same for ensuring the durability

10

15

20

25

30

35

40

45

50

55

60

65

2

and performance of the stack and simultaneously reducing
unnecessary maintenance costs 1 the electric mobility
device charging system including the fuel cell stack by
controlling and limiting output.

In accordance with an aspect of the present 1nvention,
there 1s provided a charging system including a fuel cell,
including a plurality of fuel cell stacks configured to receive
hydrogen from a hydrogen supply unit and generate power,
a plurality of charging dispensers configured to be electri-
cally connected to a load device and configured to provide
power upon connected to the load device, and a controller
configured to distribute and supply the power generated by
the plurality of fuel cell stacks to a charging dispenser to
which the load device 1s connected, to compare a total
available power amount of the plurality of fuel cell stacks
with a total power demand amount of the charging dispenser
to which the load device 1s connected, and to control a power
generation amount of each of the plurality of fuel cell stacks
according to a result of the comparing.

A tuel cell stack may include an air supply unit, a cooling
unmit, and a battery, and upon receiving hydrogen from a
hydrogen supply unit, the fuel cell stack may autonomously
generate power.

The charging system may be integrally assembled with a

tuel cell stack, the charging dispenser, and the controller and
1s moveable.
The load device may include an electric mobility device.
The controller may be configured to determine the total
power demand amount by summing a power demand
amount of the charging dispenser to which the load device
1s connected among the plurality of charging dispensers.

The controller may be configured to determine the total
available power amount of the fuel cell stacks by summing
available power amount of all of the fuel cell stacks.

When the total available power amount 1s equal to the
total power demand amount, the controller may be config-
ured to control the fuel cell stacks to generate a same power.

When the total available power amount 1s greater than the
total power demand amount, the controller may be config-
ured to control the fuel cell stacks to distribute and generate
the total power demand.

When the total available power amount 1s less than the
total power demand amount, the controller may be config-
ured to control the fuel cell stacks to generate a maximum
power.

When a number of load devices connected to the charging
dispenser 1s changed or the power demand amount is
changed, the controller may re-compare the total available
power amount of the plurality of fuel cell stacks with the
total power demand amount of the charging dispenser to
which the load device 1s connected and may correct and
control the power generation amount of each of the plurality
of fuel cell stacks.

The controller may monitor output voltage of each of the
plurality of fuel cell stacks, and when the output voltage 1s
equal to or less than a reference voltage, the controller may
be configured to control a fuel cell stack having the output
voltage equal to or less than the reference voltage among the
plurality of fuel cell stacks, to limit output of the fuel cell
stack having the output voltage equal to or less than the
reference voltage, by a predetermined amount.

When the output of the fuel cell stack 1s limited, the
controller may re-compare the total available power amount
of the plurality of fuel cell stacks with the total power
demand amount of the charging dispenser to which the load
device 1s connected and may correct and control the power

generation amount of each of the plurality of fuel cell stacks.
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In accordance with another aspect of the present inven-
tion, there 1s provided a charging method using the charging
system 1ncluding the fuel cell, including recognizing a
charging dispenser to which a load device 1s connected
among a plurality of charging dispensers, by a controller,
comparing a total available power amount of a plurality of
fuel cell stacks with a total power demand amount of a
charging dispenser to which a load device 1s connected, by
the controller, and controlling a power generation amount of
cach fuel cell according to a comparison result between the
total available power amount and the total power demand
amount, by the controller.

The methods and apparatuses of the present imvention
have other features and advantages which will be apparent
from or are set forth 1n more detail 1n the accompanying
drawings, which are incorporated herein, and the following
Detailed Description, which together serve to explain certain
principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing the configuration of a
charging system including a fuel cell according to various
exemplary embodiments of the present invention; and

FIG. 2 1s a flowchart of a charging method using a
charging system including a fuel cell according to various
exemplary embodiments of the present invention.

It may be understood that the appended drawings are not
necessarily to scale, presenting a somewhat simplified rep-
resentation of various features illustrative of the basic prin-
ciples of the present invention. The specific design features
of the present invention as included herein, including, for
example, specific dimensions, orientations, locations, and
shapes will be determined 1n part by the particularly
intended application and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present imvention throughout the
several figures of the drawing.

DETAILED DESCRIPTION

Reference will now be made 1n detail to various embodi-
ments of the present invention(s), examples of which are
illustrated in the accompanying drawings and described
below. While the present invention(s) will be described in
conjunction with exemplary embodiments of the present
invention, 1t will be understood that the present description
1s not mtended to limit the present mvention(s) to those
exemplary embodiments. On the other hand, the present
invention(s) 1s/are mtended to cover not only the exemplary
embodiments of the present invention, but also various
alternatives, modifications, equivalents and other embodi-
ments, which may be included within the spirit and scope of
the present mnvention as defined by the appended claims.

FIG. 1 1s a diagram showing the configuration of a
charging system including a fuel cell according to various
exemplary embodiments of the present invention. FIG. 2 1s
a tflowchart of a charging method using a charging system
including a fuel cell according to various exemplary
embodiments of the present invention.

FIG. 1 1s a diagram showing the configuration of a
charging system including a fuel cell according to various
exemplary embodiments of the present invention. A charg-
ing system 1000 including a fuel cell according to various
exemplary embodiments of the present nvention may
include a plurality of fuel cell stacks 100 for receiving
hydrogen from a hydrogen supply unit and generating
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power, a plurality of charging dispensers 300 clectrically
connected to a load device 700 and providing power when
connected to the load device 700, and a controller 500 for
distributing and supplying the supplied power generated by
the plurality of fuel cell stacks 100 to the charging dispenser
300 to which the load device 1s connected, comparing a total
available power amount of the plurality of fuel cell stacks
100 with a total power demand amount of the charging
dispenser to which the load device 700 1s connected, and
controlling a power generation amount of each of the
plurality of fuel cell stacks 100.

In a case 1n which an electric mobility device such as an
clectric vehicle using a charging system including a tuel cell
1s charged, a controller may perform power generation of a
fuel cell stack, a mobility device may be connected to a
charging dispenser, and the controller may execute logic of
charging the generated power of the fuel cell stack 1n the
mobility device.

The charging system may include a plurality of fuel cell
stacks and may also include a plurality of charging dispens-
ers, and accordingly, 1t may be possible to simultaneously
charge a plurality of mobility devices.

Thus, detailed power generation strategies of fuel cell
stacks may be necessary in various cases. When only one
mobility device 1s charged, any one of the fuel cell stacks
may take charge of power generation, but to maintain
uniform durability of the fuel cell stacks, the plurality of fuel
cell stacks may simultaneously perform power generation,
and may sum the generated power and may provide the same
to a mobility device.

FIG. 1 1s a diagram showing the configuration of a
charging system including a fuel cell according to various
exemplary embodiments of the present invention. In detail,
the charging system may include the plurality of fuel cell
stacks 100, and each of the plurality of fuel cell stacks 100
may receive hydrogen from the hydrogen supply unit and
may generate power. The hydrogen supply unit may be
provided as infrastructure outside the charging system or
may be configured mm a form of a small tank inside the
charging system.

The tuel cell stacks 100 may include an air supply unit, a
cooling unit, and a battery, and upon recerving hydrogen
from the hydrogen supply umt, the fuel cell stacks 100 may
autonomously generate power. That 1s, for power generation
of the fuel cell, hydrogen and air or oxygen needs to be
supplied, and auxiliary machinery for supplying air 1s nec-
essary and may be provided inside the fuel cell stacks 100.
The cooling unit of cooling and a high-voltage battery may
also be 1included 1n the fuel cell stacks 100, and the fuel cell
stack may autonomously generate power.

The charging system 1000 may be integrally assembled
with the fuel cell stacks 100, the charging dispensers 300,
and the controller 500 and may be moveable. That 1s, the fuel
cell stacks 100, the charging dispensers 300, and the con-
troller 500 may be assembled 1 a form of a module, and
may include a container or a driver provided therein to
enable mobile power generation as a charging mobaility
device. While moving, the charging system 1000 may
advantageously be autonomously driven by power generated
by the fuel cell stack or power charged in a high-voltage

battery.

In the instant case, irrespective of the location, 1t may be
possible to rapidly charge a mobility device at various
points.
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The load device 700 may be electrically connected to each
ol the plurality of charging dispensers 300 and may function
as a connector for supplying power 1n the case of connection
of the load device 700.

The controller 500 may distribute and provide supplied
power generated by the plurality of fuel cell stacks 100 to the
charging dispensers 300 to which the load device i1s con-
nected, and the total available power amount of the plurality
of tuel cell stacks 100 may be compared with the total power
demand amount of the charging dispensers 300 to which the
load device 1s connected to control the power generation
amount of each of the plurality of fuel cell stacks 100.

The load device 700 to which various exemplary embodi-
ments of the present mvention 1s applied may include an
clectric mobility device.

The controller 500 may be provided between the fuel cell
stacks 100 and the charging dispensers 300 to recognize a
charging request of the load device connected to the charg-
ing dispensers 300, may control an operation of the fuel cell
stacks 100, and may synthetically perform a function of
power distribution of distributing generated power to each of
the charging dispensers 300.

The controller according to various exemplary embodi-
ments of the present invention may be embodied through a
non-volatile memory configured to store data of an algo-
rithm configured to control operations of various compo-
nents or a software command for reproducing the algorithm,
and a processor configured to perform an operation to be
described below using the data stored 1n the corresponding
memory. Here, the memory and the processor may be
embodied as a separate chip. Alternatively, the memory and
the processor may be embodied as a single mtegrated chip
and the processor may be embodied 1n a form of one or more
Processors.

The controller 5300 may distribute and provide supplied
power generated by the plurality of fuel cell stacks 100 to the
charging dispensers 300 to which the load device i1s con-
nected, and may compare the total available power amount
of the plurality of fuel cell stacks 100 with the total power
demand amount of the charging dispensers 300 to which the
load device 700 1s connected to control the power generation
ol each of the plurality of fuel cell stacks 100.

The number of the fuel cell stacks 100 1s fixed, but in the
case of the load device 700, the number of the load devices
700 that are charged in real time may be changed. Thus, the
controller 500 may compare the total available power
amount of the plurality of fuel cell stacks 100 with the total
power demand amount of the charging dispensers 300 to
which the load device 700 1s connected to control the power
generation amount of each of the plurality of fuel cell stacks
100. Accordingly, the durability of the fuel cell stacks 100
may be maintained for a long time by stably driving all of
the plurality of fuel cell stacks 100 while power demand
amount 1s always satisfied.

The controller 500 may determine the total power demand
amount by summing power demand amount of the charging
dispensers 300 to which the load device 1s connected among
all of the charging dispensers 300. That 1s, all of the charging
dispensers 300 may not be always connected to the load
device, and the number and type of the load devices 700 that
are connected to the charging dispensers 300 every minute
may be changed. Accordingly, the controller 500 may moni-
tor change 1 power demand amount of the load device 700
and may respond thereto 1n real time.

In contrast, the controller 500 may determine the total
available power amount of the fuel cell stacks 100 by
summing available power amount of all of the fuel cell
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stacks 100. In the case of the fuel cell stacks 100, the number
of the fuel cell stacks 100 1s fixed, and thus, 1n the case of
the total available power, the total available power amount
may be determined by summing the available power amount
of all of the fuel cell stacks 100 irrespective of connection
of the load device 700.

The controller 500 may control each of the plurality of
tuel cell stacks 100 to generate the same power when the
total available power amount 1s equal to the total power
demand. When the total available power amount 1s greater
than the total power demand amount, the controller 500 may
control each of the plurality of fuel cell stacks 100 to
distribute and generate the total power demand. When the
total available power amount 1s smaller than the total power
demand amount, the controller 500 may control each of the
plurality of fuel cell stacks 100 to generate the maximum
power.

That 1s, the controller 500 may compare the total available
power amount of the plurality of fuel cell stacks 100 with the
total power demand amount of the charging dispensers 300
to which the load device 700 1s connected to control the
power generation amount of each of the plurality of fuel cell
stacks 100, and to the present end, may compare the total
available power amount and the total power demand amount
in real time.

Thus, when the two power amounts are equal to each
other, each of the plurality of fuel cell stacks 100 may
perform power generation to equalize the maximum power
amount, and accordingly, the durability of the plurality of
fuel cell stacks 100 may be maintained.

When demand exceeds supply, each of the plurality of
tuel cell stacks 100 may also perform power generation to
equalize the maximum power amount, and accordingly, the
durability of the plurality of fuel cell stacks 100 may be
maintained.

When supply exceeds demand, each of the plurality of
tuel cell stacks 100 may partially generate the total power
demand amount, and accordingly, the durability of the
plurality of fuel cell stacks 100 may also be maintained.

That 1s, 1n any case, the tuel cell stacks 100 may maintain
durability at similar levels by generating the same power
amount, and a degree of deterioration of all of the fuel cell
stacks 100 may be reduced as much as possible.

When the number of the load devices 700 connected to the
charging dispensers 300 1s changed or the power demand
amount 1s changed, the controller 500 may re-compare the
total available power amount of the plurality of fuel cell
stacks 100 with the total power demand amount of the
charging dispensers 300 to which the load device 700 is
connected to correct and change the power generation
amount of each of the plurality of fuel cell stacks 100
according to a result of the re-comparing.

The controller 500 may monitor output voltage of each of
the plurality of fuel cell stacks 100 and may control a fuel
cell stack having an output voltage equal to or less than a
reference voltage to output limited power. In the instant
case, when output of the fuel cell stack 1s limited, the
controller 500 may re-compare the total available power
amount of the plurality of fuel cell stacks with the total
power demand amount of the charging dispensers 300 to
which the load device 1s connected to correct and control the
power generation amount of each of the plurality of fuel cell
stacks according to a result of the re-comparing.

When output voltage of any one fuel cell stack 1s lower
than the reference voltage, a corresponding fuel cell stack
may be determined to be seriously degraded, output of the
corresponding fuel cell stack may be limited by a predeter-
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mined amount, and other normal fuel cell stacks may take
charge of the limited power generation amount, preventing
the fuel cell stack from being rapidly degraded.

To the present end, when output of the fuel cell stack 1s
limited, the controller 500 may re-compare the total avail-
able power amount of the plurality of fuel cell stacks with
the total power demand amount of the charging dispensers
300 to which the load device 1s connected to correct and
control the power generation amount of each of the plurality
of fuel cell stacks.

That 1s, the controller 500 may monitor output voltage of
cach of the plurality of tuel cell stacks 100 in real time and
may diagnose a state of each stack. When a voltage of a
specific stack of various stacks 1s lowered to a voltage of a
V (e.g., 290 V) or less, output of the corresponding stack
may be limited and be maintained to a kW (e.g., 70 kw), and
when the voltage of the specific stack 1s lowered to a
measured voltage b V (e.g., 270 V) or less, output of the
corresponding stack may be limited to be driven only at b
kW (e.g., 60 kW) or less.

As described above, when output 1s distributed, each fuel
cell system may minimize an OCV exposure time while a
mobility device 1s charged, ensuring the durability of an
clectrolyte membrane. The states of a plurality of stacks may
be diagnosed by monitoring a plurality of stack voltages in
real time, and output of each stack may be limited depending,
on the state thereol, ensuring the driving stability of the
plurality of fuel cell stacks.

FIG. 2 1s a flowchart of a charging method using a
charging system including a fuel cell according to various
exemplary embodiments of the present invention. The
charging method using a charging system including a fuel
cell according to various exemplary embodiments of the
present invention may include recognizing a charging dis-
penser to which a load device 1s connected among a plurality
of charging dispensers, by a controller (8100 and $S200),
comparing a total available power amount of a plurality of
tuel cell stacks with a total power demand amount of a
charging dispenser to which a load device 1s connected, by
the controller (S300), and controlling a power generation
amount ol each fuel cell stack according to the comparison
result between the total available power amount and the total
power demand amount, by the controller (S400).

In the charging method using a charging system including,
a Tuel cell according to various exemplary embodiments of
the present invention, the controller may first recognize a
charging dispenser to which a load device 1s connected
among a plurality of charging dispensers and may compare
the total available power amount of the plurality of tuel cell
stacks with the total power demand amount of the charging
dispenser to which the load device i1s connected. The con-
troller may be configured to control the power generation
amount of each fuel cell stack according to the comparison
result between the total available power amount and the total
power demand.

The present invention relates to a method of controlling
output of a fuel cell system depending on the number of
clectric mobility devices as a charging target 1n an electric
mobility device charging system including a plurality of fuel
cell systems to ensure the durability of a fuel cell stack
included in the corresponding system.

A fuel cell system for charging an electric mobility device
has not been developed yet, and thus 1t may be very eflective
to apply the technology according to various exemplary
embodiments of the present invention, and a charging sys-
tem including a plurality of fuel cell systems and configured
to charge a plurality of electric mobility devices may ensure
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the durability of the fuel cell stack using a method of
limiting output of each fuel cell system through a method of
limiting output and diagnosing a stack state in real time for
avoiding an OCYV state to ensure the durability of the fuel
cell stack.

When deterioration of an electrolyte membrane of a fuel
cell accelerates, there are concerns about degradation 1n
performance and durability, and in the worst case, due to
irreversible damage to the electrolyte membrane, costs for
stack replacement may be incurred. Thus, according to
vartous exemplary embodiments of the present invention,
the electric mobility device charging system including a fuel
cell stack may ensure the durability and performance of the
stack and may simultaneously reduce unnecessary mainte-
nance costs by selectively controlling output of the fuel cell
stack and limiting output thereof.

The charging system including a fuel cell and a charging
method using the same according to various exemplary
embodiments of the present invention relates to a method of
controlling output of a fuel cell system depending on the
number of electric mobility devices as a charging target in
an electric mobility device charging system including a
plurality of tuel cell systems, and may ensure the durability
and performance of the stack in the electric mobaility device
charging system 1including the fuel cell stack and may
simultaneously reduce unnecessary maintenance costs by
controlling and limiting output thereof.

Furthermore, the term related to a control device such as
“controller”, “control unit”, “control device” or “control
module”, etc refers to a hardware device including a
memory and a processor configured to execute one or more
steps 1nterpreted as an algorithm structure. The memory
stores algorithm steps, and the processor executes the algo-
rithm steps to perform one or more processes of a method 1n
accordance with various exemplary embodiments of the
present invention. The control device according to exem-
plary embodiments of the present invention may be imple-
mented through a nonvolatile memory configured to store
algorithms for controlling operation of various components
of a vehicle or data about software commands for executing
the algorithms, and a processor configured to perform opera-
tion to be described above using the data stored in the
memory. The memory and the processor may be individual
chips. Alternatively, the memory and the processor may be
integrated in a single chip. The processor may be imple-
mented as one or more processors. The processor may
include various logic circuits and operation circuits, may
process data according to a program provided from the
memory, and may generate a control signal according to the
processing result.

The control device may be at least one microprocessor
operated by a predetermined program which may include a
series of commands for carrying out the method 1included 1n
the aforementioned various exemplary embodiments of the
present 1vention.

The aforementioned invention can also be embodied as
computer readable codes on a computer readable recording
medium. The computer readable recording medium 1s any
data storage device that can store data which may be
thereaiter read by a computer system. Examples of the
computer readable recording medium include hard disk
drive (HDD), solid state disk (SSD), silicon disk drive
(SDD), read-only memory (ROM), random-access memory
(RAM), CD-ROMSs, magnetic tapes, tloppy discs, optical
data storage devices, etc and implementation as carrier
waves (e.g., transmission over the Internet).
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In various exemplary embodiments of the present inven-
tion, each operation described above may be performed by
a control device, and the control device may be configured
by a plurality of control devices, or an integrated single
control device.

In various exemplary embodiments of the present inven-
tion, the control device may be implemented 1 a form of
hardware or software, or may be implemented 1n a combi-
nation of hardware and software.

For convenience in explanation and accurate definition in

the appended claims, the terms “upper”, “lower”, “inner”,

“outer”, “up”, “down”, “upwards”, “downwards”, “ifront”,

“rear”, “back”, “mside”, “outside”, “mwardly”, “out-

e S Y A B Y - Y

wardly”, “interior”, “exterior”, “internal”, “external”, “for-
wards”, and “backwards’ are used to describe features of the
exemplary embodiments with reference to the positions of
such features as displayed in the figures. It will be further
understood that the term “connect” or its derivatives refer
both to direct and indirect connection.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for
purposes of illustration and description. They are not
intended to be exhaustive or to limit the present invention to
the precise forms disclosed, and obviously many modifica-
tions and vanations are possible 1n light of the above
teachings. The exemplary embodiments were chosen and
described to explain certain principles of the present inven-
tion and their practical application, to enable others skilled
in the art to make and utilize various exemplary embodi-
ments of the present invention, as well as various alterna-
tives and modifications thereof. It 1s intended that the scope
of the present invention be defined by the Claims appended
hereto and their equivalents.

What 1s claimed 1s:

1. A charging system including a fuel cell, the charging
system comprising:

a plurality of fuel cell stacks receiving hydrogen from a

hydrogen supply unit to generate power;

a plurality of charging dispensers configured to be elec-
trically connected to a load device and configured to
provide power to the load device; and

a controller configured to distribute and supply the power
generated by the plurality of fuel cell stacks to a
charging dispenser to which the load device 1s con-
nected among the plurality of charging dispensers, to
compare a total available power amount of the plurality
of tuel cell stacks with a total power demand amount of
the charging dispenser to which the load device 1s
connected, and to control a power generation amount of
cach of the plurality of fuel cell stacks according to a
result of the comparing,

wherein, when a number of load devices connected to the
charging dispenser 1s changed, the controller 1s config-
ured to re-compare the total available power amount of
the plurality of fuel cell stacks with the total power
demand amount of the charging dispenser to which the
load device 1s connected and to correct and control the
power generation amount of each of the plurality of
fuel cell stacks according to a result of the re-compar-
ing.

2. The charging system of claim 1, wherein each of the
plurality of fuel cell stacks includes an air supply unit, a
cooling unit, and a battery, and upon receiving the hydrogen
from the hydrogen supply unit, each of the plurality of fuel
cell stacks autonomously generates power.
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3. The charging system of claim 1, wherein the charging
system 1s 1ntegrally assembled with the plurality of fuel cell
stacks, the plurality of charging dispensers and the control-
ler, and 1s moveable.

4. The charging system of claam 1, wherein the load
device 1ncludes an electric mobility device.

5. The charging system of claim 1, wherein the controller
1s configured to determine the total power demand amount
by summing a power demand amount of the charging
dispenser to which the load device 1s connected among the
plurality of charging dispensers.

6. The charging system of claim 1, wherein the controller
1s configured to determine the total available power amount
of the fuel cell stacks by summing available power amount
ol all of the fuel cell stacks.

7. The charging system of claim 1, wherein, when the total
available power amount 1s equal to the total power demand
amount, the controller 1s configured to control the fuel cell
stacks to generate a same power.

8. The charging system of claim 7, wherein, when the total
available power amount 1s equal to the total power demand
amount, the controller 1s configured to control the fuel cell
stacks to generate a same maximum power amount.

9. The charging system of claim 1, wherein, when the total
available power amount 1s greater than the total power
demand amount, the controller 1s configured to control the
fuel cell stacks to distribute and generate the total power
demand amount.

10. The charging system of claim 1, wherein, when the
total available power amount 1s less than the total power
demand amount, the controller 1s configured to control the
fuel cell stacks to generate a maximum power amount.

11. A charging system 1ncluding a fuel cell, the charging
system comprising:

a plurality of fuel cell stacks receiving hydrogen from a

hydrogen supply unit to generate power;

a plurality of charging dispensers configured to be elec-
trically connected to a load device and configured to
provide power to the load device; and

a controller configured to distribute and supply the power
generated by the plurality of fuel cell stacks to a
charging dispenser to which the load device 1s con-
nected among the plurality of charging dispensers, to
compare a total available power amount of the plurality
of tuel cell stacks with a total power demand amount of
the charging dispenser to which the load device 1s
connected, and to control a power generation amount of
cach of the plurality of fuel cell stacks according to a
result of the comparing,

wherein, when the power demand amount 1s changed, the
controller 1s configured to re-compare the total avail-
able power amount of the plurality of fuel cell stacks
with the total power demand amount of the charging
dispenser to which the load device 1s connected and to
correct and control the power generation amount of
cach of the plurality of fuel cell stacks according to a
result of the re-comparing.

12. A charging system including a fuel cell, the charging

system comprising:

a plurality of fuel cell stacks receiving hydrogen from a
hydrogen supply unit to generate power;

a plurality of charging dispensers configured to be elec-
trically connected to a load device and configured to
provide power to the load device; and

a controller configured to distribute and supply the power
generated by the plurality of fuel cell stacks to a
charging dispenser to which the load device 1s con-
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nected among the plurality of charging dispensers, to
compare a total available power amount of the plurality
of tuel cell stacks with a total power demand amount of

the charging dispenser to which the load device is
connected, and to control a power generation amount of >

cach of the plurality of fuel cell stacks according to a

result of the comparing,
wherein the controller 1s configured to monitor output
voltage of each of the plurality of fuel cell stacks, and
when the output voltage 1s equal to or less than a
reference voltage, the controller 1s configured to control
a fuel cell stack having the output voltage equal to or
less than the reference voltage among the plurality of
fuel cell stacks, to limit output of the fuel cell stack

having the output voltage equal to or less than the
reference voltage, by a predetermined amount, and
wherein, when the output of the fuel cell stack 1s limited
by the predetermined amount, the controller 1s config-
ured to re-compare the total available power amount of
the plurality of fuel cell stacks with the total power
demand amount of the charging dispenser to which the
load device 1s connected and to correct and control the
power generation amount of each of the plurality of
tuel cell stacks according to a result of the re-compar-
ng.
13. A charging method using a charging system including
a fuel cell, the method comprising:
determining, by a controller, a charging dispenser to
which a load device 1s connected among a plurality of .,
charging dispensers;
comparing, by the controller, a total available power
amount of the plurality of fuel cell stacks with a total
power demand amount of the charging dispenser to
which the load device 1s connected; and 15
controlling, by the controller, a power generation amount
of each fuel cell according to a result of comparing
between the total available power amount and the total
power demand,
wherein the charging system includes: 40
the fuel cell;
the plurality of fuel cell stacks receiving hydrogen from
a hydrogen supply unit to generate power;
the plurality of charging dispensers configured to be
electrically connected to the load device and config- -
ured to provide power to the load device; and
the controller configured to distribute and supply the
power generated by the plurality of fuel cell stacks to
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the charging dispenser to which the load device 1s
connected among the plurality of charging dispens-
ers.
14. The charging method of claim 13, further including:
when the total available power amount 1s equal to the total
power demand amount, controlling, by the controller,
the fuel cell stacks to generate a same power;
when the total available power amount 1s greater than the
total power demand amount, controlling, by the con-
troller, the fuel cell stacks to distribute and generate the

total power demand, and
when the total available power amount 1s less than the

total power demand amount, controlling, by the con-
troller, the fuel cell stacks to generate a maximum

power amount.

15. The charging method of claim 13, further including:

when a number of load devices connected to the charging

dispenser 1s changed or a power demand amount of the
charging dispenser to which the load device 1s con-
nected among the plurality of charging dispensers 1s
changed, re-comparing, by the controller, the total
available power amount of the plurality of fuel cell
stacks with the total power demand amount of the
charging dispenser to which the load device 1s con-
nected and correcting and controlling, by the controller,
the power generation amount of each of the plurality of
tuel cell stacks according to a result of the re-compar-
ng.

16. The charging method of claim 13, further including:

monitoring, by the controller, output voltage of each of

the plurality of fuel cell stacks; and

when the output voltage 1s equal to or less than a reference

voltage, controlling, by the controller, a fuel cell stack
having the output voltage equal to or less than the
reference voltage among the plurality of fuel cell
stacks, to limit output of the fuel cell stack having the
output voltage equal to or less than the reference
voltage, by a predetermined amount.

17. The charging method of claim 16, wherein, when the
output of the fuel cell stack 1s limited by the predetermined
amount, re-comparing, by the controller, the total available
power amount of the plurality of fuel cell stacks with the
total power demand amount of the charging dispenser to
which the load device 1s connected and correcting and
controlling, by the controller, the power generation amount
of each of the plurality of fuel cell stacks according to a
result of the re-comparing.
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